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CHAPTER I 
THE PROBLEM 
The Purpose 
'l'he purpose of this study was to investigate the think-
ing IS- tterns which third grade children use at two different 
stages in learning the mul tiplic at ion facts; and to explore 
any relationship between pattern af thinking and intelligence. 
r.rhe experiment was performed to determine: 
I 
1. The degree of mastery of the facts attained in both 
stages 
2. The grON th in the level of thinking pattern from the 
first stage to the second stage 
3. The significance between intelligence and sophisti-
cation of the thinking patterns. 
Justification of the Purpose 
Little research has been done on learning the multipli-
cation c ambinations and thought patterns when solving the 
multiplication combinations; therefore, this study had a 
three-fold purpose: 
1. Within the classroom there was a need to study the 
thinking patterns of the children so that teachers 
may devise and apply certain techniques in helping 
the children learn the multiplication combinations. 
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2. There have been studies done on the levels of think-
ing used by children in connection with the multipli-
cation facts, but there have been very few studies 
done on the changes in thinking patterns of childreR 
over a period of time. 
3. 'rhere have been studies done on the relatj.onship be-
tween intelligence and arithmetical ability, but no 
studies have been done on the relationship between 
intelligence and thinking patterns of children in 
solving the multiplication facts. 
Scope and Limitations 
Twenty-four third grade pupils, 16 boys and eight girls, 
ranging in age from eight years, one month to 10 years, one 
month, from Newton, Massachusetts, were the subjects. In the 
initial stage of the study, the multiplication facts were 
randomly taught with little consideration for previously 
learned facts. The initial presentation stage encompassed 
12 teaching days, four new facts being presented each day, 
with three days of review and testing. In the second stage, 
tables were explored and developed, while the children dis-
covered the relationship of the facts to each other within 
the tables. The same amount of time was spent for the 
second stage as was for the first stage, so tba t the entire 
presentation took six weeks. 
This study was limited by the following criteria: 
1. Only 24 pupils were used. 
2. They were all in the same classroom taught by the 
same teacher. 
). They were all at the same grade level. 
4. The time was fixed. 
'Organization of the Paper 
3 
A review of related li teratur.e and research f ollows in 
Chapter II. Chapter III is a description of the presentation 
of the experiment. Chapter IV contains collection, presenta-
tion and analysis of data. Findings and suggestions for 
further study are found in Chapter V . 
CHAPTER II 
REVIEw· OF RELATED LITERATURE AND RESEARCH 
Research has shown that there are significant differ-
ences among children in relation to learning arithmetic and 
in the thought patterns used in solving quantitative situ-
ations . 
"We know that all children do not think uniformly 
in the same way when dealing with a given quantitative 
situation . We recognize that important differences 
exist in the levels of thinking which children employ. 
Their thinking patterns range from those which are al-
most pathetic ally immature on the part of some to 
those which are rather startlingly mature on the part 
of others; from those which are stereotyped and in-
flexible to those which are insightful and ingenious. 
We know , furthermore , that a given child does not 
tackle all quantitative problem situations at the same 
level of thinking. There are differences for each 
child , just as there are differences among children in 
the thinking patterns actually used. "1 
Despite the importance of the problem, little investi-
gation has been done on the manner in vmich children attack 
quantitative problems and what thought patterns they use to 
solve these problems. Research on the ways in which children 
learn multiplication combinations is meagre. This is 
particularly true in connection with changes in children's 
1. J. Fred Weaver, "Big Dividends from Little Interviews. n 
The Arithmetic Teacher 2:40-47; April 1955. p. 40. 
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thinking patterns during the course of learning the multi-
plication combinations. 
An Early Study 
Norem and Knight performed a study to determine the 
5 
amount of practice needed by third graders to learn the 100 
multiplication facts. The multiplication process was ex-
plained to these 25 pupils by the additive method. "They 
were directed , however , not to count up to the answers, but 
to memorize them in their relation to the combinations."2 
For each combination , Norem and Knight obtained in-
formation on the average nwnber of responses needed to .learn 
the combination , the average number of errors made learning 
the combinations, and the average time a child took to re-
spond. Then these three factors were weighted and combined 
into composite scores which indicated the relative difficulty 
of each combination. ;l'h e combined scores were ranked in 
order of difficulty. ~he five most difficult combinations 
to learn, according to Norem and Knight, were 6 x 9 , 7 x 8 , 
7 x 6, 8 x 6, and 4 x 8. The five easiest combinations to 
3 learn were 5 x 1, 6 x 1, 9 x 0 , 9 x 1, and 1 x 8. 
This study typifies the one-time prevalent stimulus-
2. Grant B. Norem and F. B. Knight , "The Learning of the 
One Hundred lvlul tiplicat ion Combinations." National Society 
for the Study of ~ducation. XXIX Yearboolc. Bloomington: Public 
School Publishing Co. 1930 . p. 552. 
3. Ibid. , p . 563. 
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response psychology as applied to one aspect of arithmetic 
inst ruction, the learning of the multiplication combinations. 
It was dominated by sole concern for memorization of facts 
in the most efficient way possible without any regard for 
understanding and patterns of thinking. In this regard, this 
study is in sharp contrast to later studies. 
A Recent Study 
In a recent study , Gunderson investigated how s econd 
grade children solved word problems involving combining of 
and separating into equal groups before having been taught 
about the processes of multiplication and division . Twenty-
four second grade children were allowed to use concrete and 
semi-concrete materials to solve the problems. She dis-
covered that: 
"Requiring children to illustrate or ' s how' prob-
lems may be a factor in avoiding confusion in the 
child's mind as to identifv or name the answer. "~He 
frequently encounter t h is confusion among children in 
the intermediate grades who sometimes become so en-
grossed in arriving at the correct number they lose 
sight of the meaning of the problem."4 
Significant findings of this study were: 
l. Patterns of arrangement of the counters in solving 
these problems revea l that these children had a good 
understanding of the meanings of the problems. Gr ade 
II is not too early to introduce multiplication 
4. Agnes Gunderson, 11 Thought Patterns of Young Children 
in Learning Multiplication and Division . Elementary School 
Journal. April 1955. p. 457 . 
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and division situations. 
2 . Given a problem whi ch is understandable to children , 
the y will solve it with the means or equipment they 
have . 
J . The children ' s clear understanding of what the counters 
represent shows that they have no uncertainty about 
naming or labeling the answer. 
4. Are we proceeding into the abstract too rapidly? Do 
we giv e children adequate experiences in solving 
multiplication probl ems by column addition •••• If 
the child is to see multiplication as s. short cut for 
co lumn addition ;· of like numbers, he must have had 
sufficient experience with solving multiplication 
problems. 
5. Have we not been too prone to del ay all mult iplication 
problems unti l the process is to be taught , t hen ex-
plaining mult i plication as the short form of addition 
and using column addition only to prove the correct-
ness of the multiplication? 
6 . Few books give sugges t ions for readiness material for 
multipli cation and divison . 5 
A Definite Study 
In a study done by Brownell and. Carper, 4,000 subjects 
5. Gunders on, op. cit., pp . 460-461. 
8 
were used to discover to what extent mastery of the multipli-
cation combinations was achieved and what level of thinking 
pattern children used. A group test was administered along 
with individual interviews with the pupils. The group test 
revealed how many correct products were given (although 
method of getting the product was unattainable in this 
instance) . i'rom the interviews many interesting data were 
obtai.ned. 
In all there were 11 categories devised into which the 
way that an interviewee's method of giving the product to a 
c ombination could be placed. The 11 categories were: 
Habitation , meaningful. The correct answer is confi-
dently given at once , with every indicati.on of understanding. 
Memory, rote. The answer is given at once and with 
apparent confidence, but there is no evidence of understand-
ing. 
Guessing. The answer, usually wrong, is given rather 
promptly, but it is evident that the child is guessing. 
Solution . The child starts with a familiar combination 
and adds to, or subtracts from the product to get the answer. 
Counting . The child adds or counts the same unit several 
times . 
Reversal. The child interchanges multiplier and multi-
plicand, in order to get a more familiar order. 
Tables. The child starts with a lower combination in the 
particular table involved and recites the table to the re-
9 
quired point . 
Visualization. The child reproduces groups of objects 
or figures in clear imagery and works with these. 
No attempt. The child makes no attempt to state the 
answer . 
Indeterminate . The child gives an answer for the combi-
nation, but you cannot ascertain how he got it (that is hi~ 
processes). 
Miscellaneous. The child reports a process not included 
in the preceding list--or you are uncertain as to its proper 
classification. Report what the child said. 6 
The results of the study showed that: "Children at the 
early stages of learning , in Grade IIIA, reacted differently 
(b y less desirable, mature, and efficient processes) from 
children closer to the point of intelligent mastery ."? 
For more intensive study , 17 children were i nterviewed 
on 15 combinations in the 1'all and the :spring to investigate 
progress toward maturity. In the : fall, only 18 times was 
Habituati on ~meaningful) observed, while Solution , Reversals , 
Tables and Counting acc ount ed for 123 responses. In the less 
desirable methods, rote memory accounted for 58 responses . 
Guessing , No attempt, Indeterminate method , Visualizati on, 
and Miscellaneous method were observed 56 times. In the 
6. William A. Brownell and Doris V. Carper, Learning the 
Multiplication Combinations , Durham, N.C.: Duke University 
Press, 1943, p . 52 . 
7. Ibid ., p. 93. 
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a.pring , responses by Habituation rose to 137 while Solution, 
Reversal and use of Tables were observed 46 times. Only 
three responses were gotten by counting. There was a small 
increase in the use of Rote Memory to 63 cases, reasons for 
this being uncertain. Visualization, No attempt, Indeterminate 
and Miscellaneous attempts were completely eliminated. Guess-
8 ing was cut down to four responses. 
that : 
To elaborate on this point , Brownell and Carper found 
"These children did not learn the facts all at 
once--at one jump as it were. Instead, they seemed to 
learn by a series of jumps. 'l'his series carried them 
from undesirable, or i nefficient , or immature processes 
through other processes intermediate in desirability, 
efficiency, and maturity, to the meaningful stage of 
ha bi tuati on. "9 · 
Brownell and Carper further noted that: 
"Some children seemed to move considerably faster 
than others and probably skipped a stage or telescoped 
two stages. But such individual differences serve only 
to prevent an oversimplification of the picture of 
development; the picture itself is unchanged . It takes 
children a relatively long time to traverse the series 
of thought stages; but traverse them they must, if they 
are eventually to have useful and intelligent control 
over the combinations."lO 
Brownell and Carper feel that there is little place in 
the school today for :r.ote lea~ning. Learning tasks which 
. 
children are confronted with should make sense to them or to 
put it differently, their learning should be meaningful. In 
dealing with a multiplication combination, a child must dis-
8. Bro\mell and Carper, op. cit., p. 72. 
9. Ibid. , p . 70. 
10. Ibid., p. 80. 
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cover, understand and know what the numbers in the combination 
stand for. 
"In the early stages of learning, irr...mature processes 
are accepted, even encouraged, provided only that they 
make the learning task sensible to the le arner. All 
possible kinds of relationships (as in tables) are fur-
nished--or, better, are discovered by the child himself 
under guidance. Principles and generalizations are 
developed and utilized, all in the hope of aiding the 
child to organize the tas k of learning the combinations . 
Gradually the child is led to adopt more and more mature 
procedures until finally he achieves the ability to re-
spond quickly, accurately, and 6onfidently to the combi-
nations, an abili ty which 'repetition' theorists under-
take to establish almost at the outset of learning."ll 
Brownell and Carper offer some direct suggestions for 
effectively teaching the multiplication combinations. These 
will be outlined briefly. 
1. The combinations should firs t be written in the form 
two 4's are 8 rather than in the form 2 x 4 = 8, or 
4 
x2 . The first form carries its own meaning, whether 
8 
read silently or orally that two groups of 4 are to 
be combined. When the two other forms are introduced 
they too should be read two 4's are 8 since the 
"times" for "multiplication" is meaningless and should 
not be used until larger numbers to be multiplied are 
involved. 
2. 'l'he table:s should be taught but should not be available 
• 
at the beginning of the study of multiplication and 
should never be given to the children. An argument 
ll. Brownell and Carper, op. cit., p. 153. 
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against teaching the tables is that children rely on 
the table to get a difficult combination. The argu-
ment for the tables is t hat they help the learner 
organize his l earning task and help in the develop-
ment of important meanings and generalizations. When 
working with the tables, the facts should first be 
presented in random order enabling the child to under-
stand the process of multiplication . Then the 
children should put the combinations in order dis-
covering the increase of the size of the product is 
the amount of the multiplicand . 
3. Concrete devices should b e used as needed but they 
should not be needed so much in the middle of third 
grade . 'l 'heir data shows that an occasional drawing 
to illustrate a point should be enough. 
4. There is room for drill. But we must be careful not 
to drill to o soon . Uhildren should not drill until 
they have a sound basis in understanding and can 
read i ly understand multiplication in the abstract . 
More drill should be concentrated on recognizing and 
applying generalizations and principles in order to 
develop understanding on which the children can base 
automat ic mastery of the abstract combinations. 12 
12. Brownell and Carper, op. cit ., p . 155. 
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Instructional Suggestions 
This leads us to explore other suggestions by people 
in tere s t ed in d i sc overing more efficient ways of teaching 
the multipli cation combinations . Gunderson feels that dis-
covery is the key to today's arithmetic. The teacher, by 
skillful questioning, leads the children to discover so-
lutions to problems and then listens as they explain how 
they made their discovery . This type of learning, where the 
13 
children make their own discoveries , is active learning. 
She further suggests that: "Children should be given 
such multiplication problems to be solved by column addition , 
and division problems to be solved by repeated subtractions , 
using counters at first , then circ l es or lines and later 
numbers . "14 
Clarice Whittenburg offers these suggestions for teach-
ing the multiplication facts : 
1. Begin with a problem question. 
2. Have enough con crete counters on hand for each child 
to use. 
3. Call on several children to explain how they arrived 
at their solution. 
4 . Encourage pupils to use addition at the beginning 
13. Agnes Gunderson, "Teaching the Multiplication and 
Division Combinations," Grade Teacher, 73:40. April 1956, 
p . 40 . 
14. Ibid., p. 96. 
14 
level to prove their answers. 
5. Train children to say two 5's are 10. 
6. See that pupils fully understand the concept in-
volved before we try to fix a particular fact in their 
minds through dril1. 15 
When Spitzer experimented inf'ormally in teaching the 
multiplication combinations, he made no point of mentioning 
that something new was being learned. 
"The pupils were given two specific things to do: 
(1) to answer the questions of the problems and (2) to 
show that their answers were correct. The suggestions 
to diagram and count provided a solution for all. 11he 
idea of showing in more than one way that the answers 
are correct gave the more able students extra work which 
could lead to greater insight into the number situation 
being considered. Meanwhile the less able students had 
more time to do the initial work with the problems. 
The various ways of showing the problem provided a 
setting for a class situation and for discussion of the 
best way for solving, which is an important part of a 
later lesson in multiplication. "16 
Spitzer makes the following suggestions for the study 
of the multiplication facts: 
1. Give illustrative problems to be solved in a number 
of ways. 
2. Have the children show the facts with drawings. 
3. Show with the number line, drawings and adding that 
interchange of multiplicand and multiplier does not 
15. Clarice Whitenburg, "Experiencing Arithmetic, Multi-
plia et ion and Division," American Childhood, February 1957, 
p. 25. 
16. Herbert F. Spitzer, The Teaching of Arithmetic, 
Cambridge: Houghton Mifflin, 1954, p. 134. 
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affect t h e product . 
4 . Check by multiplying twice (7 x 4) = (7 x 2 )·+ (7 x 2). 
5. Show the need for studying the facts . 
6 . Show multi pl i ca tion in a variety of t eaching tech-
niq_ues : 
a . Multiple coun ting exercises 
b . The number line 
c . The tables 
d . Show the fac t s in a variety of ways . 17 
There are certain approaches to multiplication t ha t are 
relatively new in terms of rna terial used and patterns of 
thinki ng used . Two such programs are the Catherine Stern 
. ' 18 Structual Arithmetic Pr ogr am and t he program of Belgian 
Georges Cuisenaire . 19 Since these are such speciali zed 
areas they should be furth er investigated . 
From the opinions offered by people inter es t ed in the 
learning of multiplica tion combinations, one ca n r eadily see 
that modern educators f avor the meaningful method of teaching 
th e mul tiplication combinations s o tha t the children under-
stand the concepts . being le arned and that they are not a task 
of rote memorization . 
17 . Spitzer , op . cit ., p . 137. 
18 . Catherine Stern , Children Discover Arithmeti c; .~ 
Introduction to ei tructural Jl.ri thmetic . New York : Harper , 1949 . 
19 . Georges Cuisenaire , "New Developments in Ar itb...metie 
Teaching in Britain , " c . Gat t egno , Ar ithmetic Teacher 3 :85-9 , 
April 1956 . 
CHAPrER III 
PUU~ AND PROCEDURE OF INVESTIGATI ON 
First Phase of Experiment 
In the introduction of the experiment to determine how 
children think when they learn the multiplication facts, the 
children were not told that they were learning anything new. 
In the initial stage , the children were given a social type 
problem to solve in as many ways as possible. A problem was 
given, such as: "Mrs. Smith went to the Post Office to buy 
some stamps. How much would she pay if she bought three four-
cent stamps? Find the answer in as many ways as you can." 
There were manipulative materials on each desk so that children 
could use them if necessary. When enough time had passe.t;l, so 
that each child had arrived at some conclusion (the more able 
student coming up with a variety of ways), the children dis-
cussed the various methods used to get the answer. This type 
of discussion enabled children to see that there is no one 
fixed way to arrive at the answer . These discussions or 
"thinking out loud" procedures helped children develop in-
sight into quantitative situations and helped them to dis-
cover important relationships ab out the process of multi-
plication. 
-16..;. 
17 
Four new multiplication facts were introduced each day 
for a period of 12 days. ~he number facts were arbitrarily 
chosen and presented in the following manner. 
Weeks Monday Tuesday Wednesday 'rhusday Friday 
8 X 2 9 X 4 3 X 8 8 X 3 5 X 8 
1st 9 X 5 5 X 7 5 X 4 3 X 7 4 X 6 7 X 5 4 X 5 7 X 2 2 X 5 3 X 2 
3 X 9 2 X 7 2 X 6 5 X 9 4 X 4 
' 2 X 4 6 X 4 8 X 4 6 X 5 3 X 4 
6 X 3 2 X 2 2 X 9 5 X 2 2 X 8 2nd 9 X 2 7 X 3 5 X 5 4 X 3 5 X 3 
3 X 3 6 X 2 4 X 7 4 X 9 9 X 3 
5 X 6 7 X 4 
3rd 2 X 3 8 X 5 Review Test Test 4 X 8 3 X 5 
3 X 6 4 X 2 
The zero and one facts were purposely left out of this stage 
of the presentation. The random order of presenting the 
·multiplication facts was chosen to see what degree of mastery 
of the facts was achieved when the multiplication facts were 
presented with no order but purely on "a meaningful discovery 
of the product" basis. 
In the presentation of the new facts for the first two 
days, no mention was made of the terms "multiply", "multi-
plio ation", or "times''. 8 x 2 = 16 was treated as eight 
groups of two are 16 or the shorter form, eight two's are 
16 . All possible ways and means of expressing this were 
used so t .ha. t understanding the operation was stressed rather 
than rote learning of the multiplication facts. Eight equal 
18 
groups of two were added together 2 + 2 ~ 2 + 2 + 2 + 2 + 2 ~ 
2 = 16, pictures showing eight groups of two were drawn and 
the number line was used showing eight groups of two 
D I ~ 3 4/ S C, , 8' f /0 11 I:Z 13 /<1 IS II- (1 / Y 
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counters to guide thrua in representing either pictorially or 
numerically the problem being worked on. 
On the third day , the children decided to find a shorter 
way to record their computation. Therefore, the horizonta l 
algo rism. was introduced and its meaning thoroughly delved 
into . In the example 8 x 2 = 16, the eight tells how many 
equal groups we have , the two tells how many there are in 
each group and t he 16 tells how many we have when the two 
numbers are multiplied. The symbol "xn was read "times" and 
meant to combine eight groups of two, whi ch is a fast way of 
adding eight groups of two. However, this form was not ex-
clusively used. The children were encouraged to read 
8 x 2 = 16 eight two's are 16 so that the algorism was a 
meaningful tool. 
rl 'he term " product" rather than "answer " was stressed . 
During the second week of the initial stage , the terms "multi-
pli er" and ''multiplicand" were i ntr oduc ed. 'l'he children were 
still working with the horizontal form of the algorism. In 
this case, the first number (multiplier) told how many there 
were in each group . hilen the vertical form of the algorism 
was introduced much .emphasis had to be placed on the exact 
meaning of each number . Since chi ldren are t aught to add 
19 
from top to bottom, they naturally tend to start at the top 
of the example. In the veritcal algorism, the top number is 
multiplicand and the bottom number is the multiplier. When 
children write a fact in both forms they must be absolutely 
sure of the meaning of the numbers. 'I'he combination 9 x 2 is 
2 
written x9 in its vertical form. 
The four new facts continued to be presented in the same 
manner as described above until all the facts 2 x 2 through 
9 x 5 and their reversals ( 42 facts) were taught. There was 
a review of previously taught facts on each day. As the facts 
were learned, they were tacked onto a bulletin board. Far 
the sake of some organization, they were placed in order by 
multiplier but within each group there was random order. For 
example, under the "2's" the facts were 2 x 9, 2 x 2, 2 x 5, 
. . . . etc. 
Worksheets during this period were structured to the 
learning taking place. 'l'hey contained the new facts worked 
on each day in problem situations, in additive forms, or in 
tbe algori sm. 'l'he children bad to prove examples by use of 
addition of equal groups, by use of the number line or by 
drawing a picture so tbat the concept of what multiplication 
really is was not lost. Much practice was afforded convert-
ing from the horizontal to the vertical algorism and vice 
versa. Children were also encouraged to think out loud as 
much as possible in oral lessons, and share methods of 
achieving the product with their classmates. 
20 
At the end of this period of teaching , the children were 
tested with a written test which contained all the facts 
9 x 0 through 9 x 5 and their reversals . From this test it 
was hoped that a measure of mastery could be obtained along 
with a look-see int~ the transfer of learning to unknown 
facts (zeros and ones being untaught}. The time required to 
complete the test was recorded for each child . 
Perhaps the mos t important part of the experiment came 
now . The children individually were given six facts to 
answer in an interview type situation . Thinking processes 
were recor ded as they wer~ urged tci think out loud as they 
obtained their products . The six facts used were 9 x 2 , 
0 x 0 , 5 x 6, 3 x 7, 8 x 1 and 4 x 4. From the interview , it 
was easy to determine t ·hat children understood the process of 
multiplication and where children had difficulty with multi-
plication . 
Second Phase of Experiment 
In the second st~_ge of t he experiment , the multiplication 
tables were discovered and explo r ed by the children. It was 
decided to arrange the facts in some order so that relation-
ships could be easily discerned. Arrangement by multiplicand 
was agreed upon by the group and th e '' two";table dealt with 
first . It was here that zero and one were introduced . The 
children discovered tba t if you have zero two ' s you have 
zero and subsequently that one two would be two . Working 
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with other facts having zeros and ones in them, the children 
dis covered that the products would have the . ·same general 
characteristics: (1) vwhen zero is either the multiplicand or 
the multiplier, the product is zero (for obvious reasons a 
number taken zero times will still be zero, and zero added 
together any number of times will remain zero); and {2) When 
one is the multiplicand or the multiplier, the product is the 
other number (taking a number once is that number, and adding 
one together any number of times is the number of ones you 
have). The rest of the tables were explored with the 
children coming up with various relationships which .made the 
learning of the mul tiplic at ion facts even more meaningful. 
The children recorded the tables in a notebook, but not until 
each table was explored and many relationships were discovered 
and discussed. Odd and even numbers as multipliers were in-
vestigated to see what happened to the product. The products 
themselves were looked at carefully in relation to multiplier 
and multiplicand. What the children did dis cover will be re-
ported in the analysis chapter. 
At the end of the 12 days, the same test that was given 
at the end of the first stage was given to the children. They 
were also interviewed on the same six facts to determine the 
amount of mastery or change in thinking pattern from the 
first stage to the second. 
CHAPTER IV· 
PRESENTATION , ANALYSIS, 
AND INTERPRETATION OF DATA 
In the winter of 1961 , the two stages of the experi-
mental study investigating the thinking pattern children 
use to solve multiplication combinations were performed with 
24 third grade children in Newton , Massachusetts. The same 
written test of multiplication facts was · administered at the 
conclusion of both stages ·of the experiment. To avoid con-
fusion, Test I refers to the test at the end of the first 
stage of the experiment and Test II refers to the test at the 
end of the second stage. 
The test consisted. of 84 multiplication combinations 
from G x 0 through 9 x 5. The test was administered in two 
parts for convenience to the children being tested. There 
was no time limit to the test. The children were merely 
told to work until they finished. The time taken by each 
child to complete the test was recorded. Both vertical and 
horizontal algorisms were used and enough space was left so 
that if children deemed it necessary they could work out. 
examples. A number line was provided at the top Of: the test 
for the children.' s use also. Refer to the Appendix for a 
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copy of the test. 
~n correcting the tests , the items were scored in t he 
fol l owing manner : items right; items wrong; items omitted. 
The raw score refers to the number right. 
A comparison of the frequency of number right in Te s t I 
and Test II is contained in Table I, and in Figures I and II. 
Th e table shows the frequency distribution of combinations 
right on the test , the mean , and standard devi ation for this 
di stri but ion . 
TABLE I 
FREQUENCY DISTRIBUTION 
OF NUMBER OF ITEMS RIGHT 
Number Test I 'l'est II 
Right f f 
83 - 85 2 7 
80-82 5 6 
77-79 3 5 
74-76 1 2 
71-73 2 1 
68-70 4 2 
65-67 1 0 
62-64 3 1 
59- 61 2 0 
56-58 0 0 
53-55 1 0 
N=24 N=24 
IVI=72 .10 M=78 .75 
a- = 8 . 4 tr = 5.1 
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From Table I, i t will be noted that in Test I , after a 
random presentation of the multiplication facts, the mean 
number right was 72 . 10 with a standard deviation of 8 . 4 . 'l'he 
results of Test I , after an exploration of the multiplication 
tables , show the mean number right was 78 . 75 with a standard 
deviation of 5.1 . 
Because of the small number of cases , the T-test of 
statistical significance between means was not employed . 
tlowever , it can be noted that the observed difference in 
means might be a trend that would bear out significantly had 
a larger sampling been used . 
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FIGURE II 
FRE~UENCY OF RIGHTS ON TEST II 
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Table II and Figure III show the frequency of zero racts 
right in Tests I and II. l t should be pointed out that the 
zero facts had not been taught systematically at all when 
Test I was taken , but had been when Test II was taken . There 
were 18 zero facts included in the test. 
TABLE II 
FRE~UENCY DISTRIBUTION 
OF ZERO FACTS RIGHT 
Items Test I Test II 
right f f 
16-18 11 20 
13-15 2 1 
10-12 4 1 
7-9 2 1 
4-6 0 0 
1-3 5 1 
l\1=24 N=24 
M=ll.87 M=l 5.62 
a- = 5.9 a- = 3 . 96 
It may be observ ed that in the frequ ency distribution of 
zero facts right for Test I , the mean was 11 . 87 with a 
standard deviation of 5. 9 , while in Test II the mean was 
15. 62 with a standard deviation of 3 . 96 . 
As was noted previously , bec ause of the small number , 
tests of statistical significance were not employed in any 
part of the test . 
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In Table III which follows, the distribution of rights 
on the facts which contain one as a factor is presented . 
There were 17 "one facts " in the test. 
.Ltems 
right 
16-18 
13-15 
10-12 
7-9 
4-6 
1-3 
TABLE III 
FREQUENCY DISTRIBUTI ON 
OF ONE FACTS RIGHT 
•rest I 
f 
22 
l 
0 
0 
0 
1 
N=24 
lvi=l6 . 2 5 
<r = 3 .l 
Test II 
f 
23 
0 
0 
0 
0 
0 
N=24 
M=l6.37 
cr = 2.9 
Table III, the frequency distribution of number of right 
"one facts" on the test, s hows that there was little change 
from Test I to Test II in mean score , the former being 16.25 
and the latter , 16.37. The standard deviation of Test I was 
3 . 1 and the standard deviati on of Test Il was 2. 9 . 
Table IV shows the time, to the nearest minute , necessary 
for the children to complete the 84 multiplication facts . The 
frequency distribution compares the time taken on Tests l and 
II . 
(to 
TABLE IV 
COMPARlSON OF DISTRIBUTION OF TIME NECESSP~Y 
TO COMPLETE THE MULTIPLICATION FACTS 
ON TESTS I AND II 
Minutes Test I 'l'est II 
nearest minute} f f 
26-28 3 1 
23-25 0 0 
20-22 3 0 
17-19 3 0 
14-16 8 0 
11-13 7 7 
8-10 0 10 
5-7 0 6 
N= 24 N=24 
1v1=16. 75 M= 9. 9 
cJ = 4.8 CT = 4. 2 
.!:!'rom these data it is discernable that the mean time 
decreased from 16 . 75 minutes on Test I to 9.9 minutes on 
'.l'est II. 'l'he standard deviations decreased slightly, from 
4 . 8 on Test I to 4 . 2 on Test Il . 
The freQuency distribution of right answers obtained 
per minute on Test I is given in Table v. 
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TABLE V. 
DISTRIBUTION OF RIGHTS PER ~ITNUTE ON TEST I 
Nwn.ber rights per minute f 
7. 5-7 . 9 3 
7 . 0- 7. 4 1 
6 . 5-6 . 9 1 
6. 0-6 . 4 1 
5.5-5 . 9 3 
5. 0-5 . 1.,. 0 
4. 8- 4 . 9 6 
4 . 0-4 . 4 1 
3. 5-3 . 9 3 
3 .. 0-3 . 4 1 
2.5-2 . 9 2 
2 .. 0-2 .. 4 2 
N=24 
IVI= 4. 8 
c:r: l . Ol 
Table V shows that the mean nwnber of facts right per 
minute on Test I was 4. 8 with a standard deviation of 1 . 01 . 
This was for 24 cases . 
Table VI illustrates the mean number of' facts right per 
minute as were completed on Test II. Here the limits in-
crease to 2.6-17.5 . 
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TABLE VI 
DISTRIBUTION OF RIGHTS PER MINUTE ON TEST II 
Number rights per minu t e f 
16.1-17.5 1 
14. 6-16 .0 0 
13.1-14.5 4 
11.6-13.0 1 
10 .1-11 .5 1 
8 . 6-10.0 5 
7.6-8.5 4 
5. 6-7 . 0 6 
4 . 1- 7 . 0 1 
2 . 6-4. 0 1 
N=24 
M= 9. 1 
<J = 2 . 9 
In Test II the mean number of rights per minute increased 
to 9.1 with a standard deviation of 2. 9 . It is interesting to 
note tha t as mastery or near mastery r eached , time needed to 
complete the examples dec reased. 
Table VII shows the rate (number rights per r!linute ) in 
relation to I . Q. scores obtained from the Kuhlman-Anderson 
(Form. C) I . Q . T.est. The class is divided in to thirds . The 
top third has a mean I.~. of 119; the middle third, 109; and 
the bottom third, 103 . 
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TABLE VII 
RATE IN RELATION TO I.Q. 
I.Q. . Kuhlman- Mean Test I Test II Anderson I • Q, . 
Top Third M = 5.8 M = 10 . 9 
119 (j N = 8 = 1.25 u = 2.9 
Middle Thi rd M = 4.5 lVI = 8 . 2 
109 cr :. N = 8 1.7 ({" = 3 . 1 
Bottom Third M = 4· 3 M ::: 8 .2 
8 
103 (J N = = 0 . 9 <:r = 1 .7 
It can be noted that in the case of the top third, there 
was a substantial increase in rate from Test I to Test II. 
The mean for Test I was 5. 8 with a standard deviation of 1 . 25 
"' · .. · 
while for Test II the mean was 10 . 9 with a standard deviation 
of 2.9 . However , looking at the middle and bottom thirds of 
the class , it is interesting to note that the means were ~ ·. 
v i rtually the same. The mean for the Middl e Third in Test 1 
was 4. 5 with a standard deviation of 1 . 7 and in Test II it 
was 8 .2 with a standard deviation of 3.1. The mean for the 
Bottom Third in Test I was 4.3 with a standard deviation of 
0 .9 and in Test II it was 8.2 with a standard devi ation of 
1 . 7 . 
For the oral part of the experiment in which the children 
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told what they were thinking as they gave the answer to a 
multiplication combination , the following fact s were used: 
4 X L~ , 3 X 7, 9 X 2 , 0 X 0 , 6 X 5 and 8 X l . Eac h child was 
shown a card with a fact on it . If the child answered with 
relative quickness that would sugge st mastery t the inter-
viewer counted this as an immediate response . If the child 
looked as if he were mentally computing , then he would be 
encouraged to " think out loud" so that his pattern of think-
ing would be revealed . 
TABLE VIII 
SUMMARY OF RESPO:N0ES IN ORAL INTERtVIEWS 
~v PATTERN OF THINKING USED 
' Immedi a te Reversal Start with Start with Adding Count-
r esponse known fact known fact equal ing 
and build and go groups 
on bac .h.'Ward 
Test I 48 17 22 5 28 4 
Test II 100 5 18 3 10 3 
In the first inter viewi ng situation a f ter the first s tage 
of the experiment , 48 immediate responses were counted; · ·In - - --
the second interview , 100 responses were immediate and c ounted. 
This clearly shows that an increase in mastery of the multi-
plication facts was achi eved from one stage to the ot h er. 
The most common patterns of thinking used by thi s group 
to solve multiplication comb inations were : reversal of a 
known fact; start with a known fact and build on ; start with 
a known fact and go backward; adding eQual groups; and 
counting. Table VIII summarizes the responses according 
to these thinking patterns . 
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It can be seen that automatic response has increased 
byl08 per cent from stage one to stage two of the experiment. 
Reversals are cut down significantly from Test I to Test II. 
Children seemed to rely heavily on starting with a known 
fact and building on. Adding eQual groups decreased by a 
large amount from Test l to Test II. Counting remained the 
same. 
It must be noted that the experimental aspect of thi s 
·study intrigued the children and might have accounted for 
some of the varied and unusual patterns of thinking. Some 
unusual patterns of thihking are presented which may bear out 
this assumption. For the fact 4 x 4 , one child got at the 
answer because he knew eight four's were 32; four four's were 
half of that; therefore , 16. He attacked the fact 5 x 6 in a 
most adult fashion. Because he knew 3 x 10 were 30, he sur-
mised that 5 x 6 were 30 since five was half of 10 and six 
was 3 x 2. For the fact 3 x 7, he first multiplied 4 x 7 
and subtracted seven. 
Varied thinking patterns were found to be used by 
children in all three l . Q. classifications to solve multi-
plication combinations. Children in the Middle and Bottom 
Thirds of the class used as elaborative thinking patterns as 
did children in the Top Third. Thinking patterns used by all 
children involved in the experiment are contained in the 
Ap pendix . 
CHAprrER V 
SUMNUL~Y AND CONCLUSIONS 
The data for this study were obtained from an experi-
mental project in which the thinking patterns which third 
grade children use to respond to multiplication combinations 
were investigated. There were two stages to the experiment. 
The first stage was a period of work on the multiplication 
' 
combina tions through a meaningful presentation but in a 
random order. The second stage consisted of discovering 
and exploring the t ables for significant relationship s. 
The 24 childre n were tested with a written test of 84 multi-
plication facts and an oral interview after each stage of t he 
experiment. 
From the outset of the experiment, it was discernable 
that children most certainly did think differently when con-
fronted with quantitative situations. When the first multi-
plication situations were introduced the variati on in response 
was noticed immediately. Vfuen a probl em was given involving 
a multiplication concept, some children were able to get the 
product by adding although this had not been taught ; thus , 
they discovered thems elves that multiplication was equivalen t 
to combining equal groups . Many children needed . the mani.pu-
lative materials but were readily a ble to transfer to abstract 
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numerical representations. Some children had to work for a 
long time with counters . 
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In the initial stage, the children quickly grasped that 
multiplication was a faster way of adding equal groups. Their 
work with addition, pictorial representations, .and the 
number line were meaningful experiences by which the children 
were able to discover products by themselves. 
Purpose I 
The study 'WaS done to determine the degree of mastery 
of multiplication facts after each stage of the experiment . 
1 . After the random presentation of the facts in the 
first stage of the experiment, there were 717 correct 
responses out of a possible 1,004 in the written test . 
This is a good indication that although the facts were 
randomly taught, the meaningful method of presentation 
accounted for what can be called mastery. 
2. Following the second stage of the test, in which 
tables were discovered and explored, the number of 
correct responses increased to 884. 
3. In the oral interview after the first stage, it was 
evident that i f a child could not answer by immediate 
recall he had some means by which he could attack the 
example. In this interview session 48 immediate 
responses were noted. 
4. After the exploration of the tables, the childrens' 
discoveries of the relationships within the table 
seemed to strengthen and reinforce the learning that 
took place in the first phase. Immediate recall was 
in creased to 100 responses. 
)8 
5. Although the combinations which contain zero were not 
taught in the first phase of the experiment, 281 out 
of 432 responses on the written test were right. In 
the second testing there were 392 right products 
given . 
6. One zero fact was included in the oral interview. 
Most of the children answered this correctly even 
before the stage where zeros had been taught. 
7. Likewise teaching of the one facts was not included 
in the first stage. On Test I there were 410 right 
responses out of 432 facts which shows a high level 
of transfer of learning. In Test II, the number 
right increased by only three. 
Purpose II 
A second purpose of the study was to look into the 
changes in thinking pattern from the first stage to the 
second. 
l. On the oral interviews, it can be seen that responses 
which were judged to be inm+ediate responses increased 
from 48 on the first interview to 100 on the second. 
This would seem to indicate that immature patterns at: 
thought have been dropped for higher levels of 
mastery . 
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2 . Children used vari ous thinking patterns for the same 
fact. These thinking patterns differed in level of 
maturity . For example , in working with the fact 
5 x 8, one child knew that 8 added 5 times would be 
40. Another used the reversal and found eight 5 ' s. 
Another child knew that ten 5 ' s were 50 so he took 
away two 5 ' s and got 40; while someone else thought 
that four 5 ' s were 20 so add another 20 to get 40. 
Finally , someone discovered that five 5 ' s are 25 and 
another three 5 ' s would equal 15 ; 25 plus 15 are 40. 
Another such example involved the fact 7 x 4. One 
child used the reversal and found four 7 ' s. Another 
knew that five 4 ' s were 20 so he could add two more 
fours to get 28. Another said that seven )'s were 21 
so seven 4 's would be 28 . Another said that two 7 ' s 
are 14 , therefore four 7's are 28 . One little girl 
knew that three 4 ' s were 12 and three more 4's were 
24 and one more 4 would be 28 . 
J . Although children used many thinking patterns , for 
certain facts common patterns of thinking predominated, 
i . e., 9 x 2 usually brought about the reversal 2 x 9 ; 
4 x 4 was done by combining groups of four. 
4. From the data it can be seen that except for immediate 
response , every other form of response--reversal , 
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building on a fact, adding equal groups, and counting--
was used less frequently in the Test II Interview than 
in the Test I interview. 
Purpose III 
The third purpose of this study was to investigate the 
possible relation between a·bility to deal with the multipli-
cation facts and intelligence. 
1 . Children in the Lowest Third I . Q.. group of this 
sample used as elaborative and creative responses as 
did children in the Middle and Highest Thirds. 
2. Ho·wever , their level of mastery in mean number right 
was not as high as for the Middle and Lowest Third as 
for the Highest Third. 
Conclusions 
From this exploration of the thinking patterns children 
use in solving the multiplication combinations, the following 
conclusions can be made : 
1. 'l'he presentation of the multiplication facts in a 
meaningful way, although unstructured in order re-
sulted in effective learning and considerable 
transfer to untaught multiplication facts. 
2. When the children are allowed to disc over and explore 
the tables themselves they gain insight into the 
structure of the tabular system which enables th em 
to make usef ul generalizations. 
3. ·l'he technique of "thinking out loud" encouraged 
children to discover and use many varied ways to 
solve quantitative problems and thus develop their 
flexibility of thinking. 
Suggestions for Further Study 
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1. lt would be advantageous to perform a similar ex-
periment with different types of samples of children 
and t he f ir1dings compared with this study. 
2. To see if grade level is a factor in the presentation 
of the multiplication facts , a variety of grades 
could be included in such a study to see i£ there are 
any significant findings. 
3. The fact that this was an experiment is an important 
aspect of this study. It might be well to investi-
gate to what extent this experimental factor in-
fluences the patterns of thinking used. 
4 . It would be worthwhile to investigate the use of the 
"thinking out loudn technique as a means of more 
effec tively diagnosing learning difficulties. 
5. It would be helpful to investigate other areas of the 
curriculum to find places where the instructional 
approach used in t his study would be fruitful . 
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APPENDIX. 
A 
I 
A 
II 
B 
I 
B 
II 
c 
I 
c 
II 
D 
I 
D 
II 
SUl\llli/IARY OF THOUGHT PATTERJ.\TS 
USED TO SOLVE lVIULTIJ?LICATION COMBINATI ONS 
Letters refer to individual children. A-X 
I 
II 
Same 
Response after first stage of the experiment . 
Response after second stage of the experimE;lnt . 
Immediate res ponse i s des i gnated by produc t alone . 
Same response as in previ ous interview 
4x4 5x6 3x7 9x2 OxO 
Two 7 ' s=14 0 
16 30 One more=21 18 no other 
number 
12 then 35 then 
3x4=12 four 5 ' s=;n 
one more 1 more""'25 7f 7t .7=21 18 0 
=16 1 more=30 
4-.4=$ 
there ' s 5x5=25 
two 4 ' s 5+25=30 21 18 0 
and an-
other 4-l 4 
=16 
16 30 21 18 0 
couldn't 5x5=25 2x7=14 10x2 .. 20 
attack . so 6x5=JO 14~7=21 20-2=18 0+0=0 
20-19 same same 18 0 
confused 
4 -l- 4=8 30 2x7=14 2x9=18 
two 8' s=l6 6x5=30 14t 7=21 0 count by: 
5' s 
St 8=16 five- 6 same 18 0 times 
{continued on next page ) 
8xl 
8 
8 
8 
8 
8 
8 
eight 1 ' s~ 
8 
8 
(continued) 
4x4 5x6 3x7 9x2 OxO 8xl 
4 -l 4•8 3x5=<15 24-23-25 E 8+8=16 another confused 2x9=18 0 8 I three 5 ' s= 
... 
15 -t 15=30 
E same 5x5=25 21 18 0 8 II 25 +5=30 
F 4 -t- 4=8 8x5=40 2],. 2x9=18 0 8 
I 8+8=16 . 6x5'""30 
F 3x4=12 5x5"'25 7+7=14 18 .0 8 II 12~4-16 25+ 5-30 14-l 7=2l 
G 4+4•8 5x5- 25 7+7=14 18 8 I 8+8=16 25 +5•30 14-4- 7=21 0 
two 5 ' S•l0 "' G 2 mor e=-20 21 18 ~ 0 8 same 
II 2 more=JO 
4+4-8 8 
H 2 more 6x5•3o 
0 couldn ' t 21 2x9=18 0+- 0 I 4's•8 tell why 8+8=16 
H 
II 16 30 21 18 0 8 ' 
16 add 5 six added 3 Add 2 8 I Just knew 1 didn ' t kno · 
I it times 7 times nine times why 
I 35 then 
II l6 30 21 18 0 8 
J 4+- 4=8 and 6x5=Jo 7-l 7=14 2x9=18 0 8 I 8 more=16 and 7=21 
J 4i 4=8 5x5=25 II 8-&- 4=12 same 18 0 8 
l2 t 4=16 _25 "- 5=30 
(continued on next page) ..... 
(c ont inued) 
4x4 5x6 3x7 9x2 OxO 8x1 
4~ 4=8 5x5=25 7t 7=14 0 zero K 
I 8t 8=16 add 1 more 14t 7•2l 9* 9- 18 times any- l x8• g 5=30 thing is 
zero 
K same 30 21 18 0 8 II 
L 4*4•8 357"40 7t;7=14 0 it says 
I 8t 8=16 5x5=25 14 -f7""21 9t9 ·l~ not t imes 8 one s=8 6x5 =30 a nyth ing 
L same same same 18 0 8 
I I 
M 16 
5x5• 25 2x7=14 zero isn ' t 
I plus 1 and one 9x2=18 anyth ing 8x1•8 
more=3o more=21 
M 24 - 18 
II 2 fours =8 30 same 9+9=18 0 8 8+8=16 
N two 4 ' s=8 30 14+7=21 2x9=18 8 I 8+8=16 0 
N s ame 30 21 18 0 8 
II 
0 2x4=8 5x 5=25 7+ 7=14 8 2x4=8 9+9 : 'i 0 eig ht 1 ' s I 84- 8=16 25 t 5=3o 14f 7=21 =8 
0 16 30 II 
21 18 0 8 
8x4=32 3x10=Jo four 7 ' s =2 8 3x9• 27 turn it p 32-16• 16 6x5=30 minus 7=21 0 13-round i t I 27-9=18 say s one E 
p 16 30 I I 21 18 0 8 
Q, four 4 ' s= couldn ' t cou1 dn ' t 9x2=18 couldn ' t IJJ.O I 16 attack attack . explain ~nsw er 
Q, 16 30 
two '1'. se14 
18 0 8 thre e 7 ' s= I I 21 
(concluded on next page) 
(concluded ) 
4x4 5x6 3x7 9x2 OxO 8xl 
R 4x4=16 no r esponse 2x7=14 9 two ' s=l8 oxo=o eight l ' s I 3x7=21 
=8 
R 16 30 seven 3 ' s= 18 0 8 
I 21 
4-8-12-16 6-12-18- 24- 7.:.. 14-21 nine 2 1 t hen 8 0 !answer is s count 30 times other I 
number 
s 5-10-15-20- 3-6-9-12- same 0 8 same 25-30 15-18-21 ~I 
T 4x3=12 5x5=25 7+7=14 9-t-9~'i' all zero's 11 eight one more one more =3o 14+7=21 = zero ~imes=e I four=16 
T 
I 16 same 21 18 0 8 
4~4=8 6x5=30 2x7•14 9"- 9=18 
look at it 
u 8-t- 8=16 7 more=21 OxO the other I way 
one 8=8 
u 16 same ~I 21 18 0 8 
3x4•12 30 but 0 v 4x4=16 couldn ' t 7t7t7= 21 9 ~ 9=18 OxO couldn't I explain explain 
v 16 36-40-30 21 18 0 8 ~I 
4"- 4=8 6.\. 6=12 7-4-7-14 2-4-2=4 
w 8t 8=16 6+6:12 14+7-21 2-4- 2=4 0 add one 
I that ' s 24 that ' s 8 8 times 24+6::;30 8t 1=9 
9+9=18 
4-1- 4• 8 
w 4+4=8 30 21 9t 9=18 0 8 II 8~8-16 · 
· ·---~ 
4-l- 4""8 5x5=25 2x7=14 nine 2 ' s• 0 eight 1 's= X another 2 25+5=3o 
I four s=16 14+7=21 18 8 
X 16 3x5 - 15 21 18 0 8 
II l5 t l5=30 
• I 
-+---
3 
! 9 l.L"-
- ·---- ~- . -·-·-----4 l 
i 
I .-: ..J --
I 
--·- --·--r--
... ~ 
~ 
1 
•.. - - -- ---·- · I" 
I 
I . i . , 
~-· _ _ J._ 
. -----·-+·---· --- --t-
.--
I i :r. 
, r ' 
.. -
1-
·- 0 
--·1 
--
-· 
. . ., 
'.• 
. ---
_!_I L lJ 
;3 I/ iS' J(;, •7 '~· 1'/ 
2 
~ . 
.... 0 
~-~ 
I 
-··-·--·-·-t---- -· 
! ; 
i ~-i ··~--
1 
• I 
- ······-·-·-¥ ---tt-----
(' 
.. · 
i 
.. -------·~r .. ·---··· ·-· -
, , 
.::. 
I • 
·:.:' l -
. ·- ..... J 
' : ;' t..:.: 
-, 
- ~ ' ... 
" . 
. ·• 
._ 
::; c~ 7 -g 7 to 11 1-:: ra )•} :·.(:· g. If" r: 1! .:~> _:; 
__ i_j .. lLL __ ~ ___ L__..I_ __ L.~----~ __ LJ_ J ___ L_l ._; _  _ 
.,, 
- > Ql'·-= 
.·\ ,; 
. ··u: .. 
. ·.:.... /.....• 
.... ____ ._ ___ ---------···-- ----·- ---~ ... --... _.._ .. _ -·- -~-- -- -----· ..... 
i 
<:!_l-/ll::l s 
···----··· ... ---..-- ........... ~ ------ -----·-
•• .. 1 
.. I 
___ ... .. ... 
, '1 l 
' r_-.····.~ 
......... , . .,.. .. 
. .. 
... _. 
e · ......  ..... ; l-:CJ. S i · -..r 
-. . .. 
. -· 
' 
.. ·-;.-'\ 
-,. i --
'' ;-:. 
i 
.. ..._...,. 
.. __ .), 
.-::::; l} /\ ' t o I >~ t< 
...... \..-~· '1-. 
f 
I . . -, 
: -. <;.-.::··1 .. ;~ 
,, ---..;.;...... ; 
·- J....y,_ .•• (.. l WH..JV 'J 
_, 
I 
··t· ir,·~ "' · • .. J c:... ..... • 
r 
__ .. _ ... __ ..... --; 
( I;.. ~l (}I I 
I . 
r .. i 
US;.tJCJ 
....} 
-··I 
'! ! 
,·: :).-~{ . . ~ 
I 
-.. ~ :· .... , /-.."". '\ l_/: --:-/ 
rL 
I i~ 
--- ._ .... __ 
,. f • .-
·'' 
:f .. ·.r.-""' _: ... _ ..... 
--:_ ' -
,. 
I 
' 
. --· .. -·· .. -... _ ......... --·- ----------- ____ ,,. __________________ .,.._.._ _____ .. ___  ..... --- .... . 
} l' 
:.··. __ ,c ~ .,.. ' 4•' 
.· .. 
·-· · ·-~"'"'·~ ----~·------ .. --... - ......... _.., .. _______ ..-..- ............ ____ .. __ , __ ,.._,.__, ___ .... - .. ·-·· _ _____ .. , ..,_,_.,._ ... . ~--............. ____ . __ .,.__ ... ~- ·- ·~-.. ·---" ..... -- -----·· . 
. .... ..... ---~-.. ---·. ·-· --..._._..._~-·--· ----.. ··· ·-------------___ _.. ...__ .. --.. -----.-.... .. __. 
-. - <.:; ·-:·. 
••. '. -· ....._: •• ~ ~-· :f.i 
-.. ! .. ·l 
• .. n( • J,: :c.:.) 
..... / 
-. -. ~ .... l t_, f 
................. ...-
") :..' 
.-.. · ··;'lh-~-r 11 ,., "' 
' . · .... ' ' .. •. . / .. , ' ..... 
[' ,.--: 
OT / c; ;·-·(::cJ:~:::rs 
....... ~ t 
.!. 
--
' 
• 
f 
,' ~_,_.:·>·):··r:;,J 
~ ,) .·1 :. (~ ~! ~s 
,_'.) 
,r; j ' 
... ~I • o 
:..,.." ·-· 
n 
•I-' (.). . .1 .•• £ • ;:; ,_,.. .-f 
I --' 
e ·;,.~ ····, :::: 
,• .. 
J )~ 
,~ x --') 
... ..... 
.. _:'. •j 
-:; ,. 
' 
... J :.5' ,, 
•'"i-
-..r !)' ._, 
' 
1'- 5 
•') \ l ;-1 r_:;~( -r· 
1'"'1 )( 7 
-::: 
'~ 
1 ' 
•j 
...... :. . . 
. ' 
... 
----· -- ·------·--,.·--·~· ··-·--·-·· , .. .... - .... 
--
r:::17 
..-;. 
~ 
,.-
~) 
~() 
3 (., 
. • ~. c 
<"" t lt " ~ -~-~-
'} ·.f r/ -0"\ , ... . . ... 
1 ...... 
r, J.· ~:;.::... 
I' , ',· 
.. i lp 
~..,. 
:..; - ~0 
~­~ { . ; ;.·. '<t-
:! .. 
{1 ... '.~:. 
··- .. j 
. -. 
,.:" 
,, 
D!.-' 
/ l 
i . 
"'i" 
) 
··-. 
... 
~· _r 
;. 
~-
--\.,~··· '· 
~ ) 
...... .. !;; 
......... ,: 
' ::'J i ; ~· ~.: ..... :.~· t:.-
_,._~- ·--
":. :-: .. .- •' 
'-· 
......... 
·-
~. ' 
. ·- .-.-·~·-·-4~-- - ----· ~·---·-~-------·------·---- .. --... ---- ___ . __ ,.,. --. ~ ,._ .. ···-.-·~ 
1·:. 
\ ~. l-
J J l. 
I 
... !... . ..:~ 
'. 
.. 
'-/ .. 
'• 0 
['· <..) = 
pctt'l ~'?. s 
_,... _/: .~. 1_, I 5 <.::: 
'-··" CJ I'-··· - .;_;, 
·-
;? , "E. c ·e ::-.-. 
.•·· 
::shauJ: 
l .,.... 
• t ( red 
.bl{.,!<:, 
' o fJ!C 1--u~ 
i 
! 
i 
__ . _________ ...... rl_. ___ .,__________ --·---· 
.-., .: r..:~ -i _-) ,. ... / ·~ 
I 
I 
;).. 
,; 
.: ..,....  .,... ...... 
;"'\ -
J ---
-J-J.~i:~ c-.:: .... ... ~ . :: . • . 
. lj ~?..f ··e ... 
' l -,:-I](~ 
. ( :_;: X ~~ 
, ... ": ~ f ' 
- -· -.... _ . - ·-·-~··-----··· ... . ........ -.....--- ... _. ... ._...._ ., ... ........... - .. 
'· 
. ~ .. 
_....,•-• r_,,. ., 
·-· 
-
._,. ... -
... 
~ .; .' . 
, . 
... 
•· - • •·•·-··~-- •-•-o•r_,., __________ ,, ___ ,.. _____ , _ _________ , ____________ ~•·•·•.-. .. - ..,_ • ... 
I c.o .s 1~ 
- L· 
; . ~- ; , (.-. 'i •J -
-- ,.... ---·· 
' . 
. . --
-----·---- ··-·-------------. ··-···-- . 
·- .... )(} ''1 ') '~3 (-> 5 I >-) 0 hool-~ (f) one. rjCl' ·' 
; '---· t ;.. q ... •' - .L/' 
dcnJS 
..... 
. ' ' I' (n 3 -· 
..... 
~ ·:"' , ......... t, 1'. ~ '1.., re_a d I ,.; 
-.... ' .. , ... .., t .. )l. - j '· 
._,I 
;, 
! .£.. i : . • 
' . 
c do;/>.9 
·- -·· ----·-------------····--.. -------------... -------· 
·--··--- ··-·-·-----· ----______ ......, ______ _ 
-----------··---
··----·- -· ---- ·-----·--- -----------· .... 
----- ·--· -··--·-·-··------~--- -----·----·-----·--------------- .. -··-
lorrn -fw,., +Aese E'') amples, /}.;·;e. 
. ·-----·-· ·~~·-
·--- -~-- ~ --·----- ·-----· .. -----1 
I 
\ 
I 
. ' .;) 
--· _:;;..~~-~ 
-· .. ··----- -·-----1·------ -----·-·-- ·--
' 
1 
I -" ~: 
; 
i 
I 
) ' . 
•,, ./ ~ .. ' • 1 I·,. t' 1 U:_-; c, C·. L. 1 . . j , 
r-·~ .. ~ ............ ·-· -
1 
~-~~~~~ 
! . 
- -··-·- .. ·----·-.. -·- "··-·-~---··---··----,-- ___ _._ ----·------~,------···---------··"-··-;----··-------.. -
i J./- < c··-· 
·-' 
,. ' 
__ ,, 
.·/ I 
\,J 
I,. ') 
.·-=·--
~ ~ ... 
'-~ -~:- i ·; -': 
l .. ~ .. -···-~ ; e-.. ··-- -- ..... ·---· -·--·-- -·------·-·---t-·w·--·---------- -·----·--·-- ·--t·-·----~ --------------·--[-·--··--·-- .. ---····- . 
I .<... ~.,- ··t 
I "' . 
1.}:.2 I,-.: 9 1,-;, ~ 
l··-·- -~· !·-· i'"·---1 
"<.! ~ -~ 
: " I 
. ,..,. ....... ~. ~ ... 
I 
~ 
J 
1· ·. 
t 
.. J 
) 
... -··-- ···· 
~..:.1{..5. 
} .... " 
.' ' . 
.· 
'' 
--:. I 
·- . 
,·. 
.. J :,. . 
__ ... _ _.-... ---......... _ _.. ... '4-- .--..··~ .,~ 
O; -d 
·.s 
;n~ 
- ____ ...__ .... - .... ~ .. -·-
c' .r. /. ~ .. , .: ~) c..-. :J' 
, ... 
~-or /. 
~ ... .. 
,..-·"H.· t... 
. 
-"''- ... . 
'--
j. ' 
• 
~ 
. ... 
. ; 
...... -- ----. .............. ..- -·--~---··-·-·· .... --..·-·--·· .. ·--·----................. ___ _ 
I 
- .. ~· . -
__ ... ______ . -···--· __ ..__._ ..... _ ..... . ,...,.. ..... _ .. ___ ... 
1 · s :' f\ · Pr:>v':.c u) ( -~ · 1 / 1. 1' .~~ .. "·;!:,:,nral .tur:n ··-· · iUnrc .1e .,~r·r;c·::, 
~-,--..,.~,w..-.._ ___ ~-;·-.----... ~- .. --~~-- -......MA...__~- ]K.l--r-·-· 
· !J.. 1 c, n 3,~ e:: ____ 1 <:t ! ~L. 
. i_1_ l ~L. jl I 
I I 
.; .. 0--~---,----:- ~-~·· t·---:-----· 
~ . II I) _.'} •.I 5:: I 3 }: ~J. = 
o:.t...J It ~<.... ... ~it-- l 
I 'J 
-"··-=-. _j_:f_ I 
ll 
\ ... _._ 
' / -:' ;-
.·.· ·-··.-· .!.~ .. ~-- ··-~· 
,rt' ~! -\( 
/ ~: 
-t .. -· J> 
.. ' 
... _._ ·- ~~ 
rf..- :.= 
. ' .. 
I • 
' : : ..... .. .l 
-l I -~·· \ •• ~ "': 
t ·'-
.. j •• .··: ;" 
.- ' ·- ... : .,
1 
I I 
··-' 
.-:.~· ..,._{,. ...... ,. ~ l~ 'S \ . • ~-..-: I. .: , ...,. ...... . ,. 
---·- .... --- _ .. _ -- ···-- --------------·---
':{ , ·! .' I 
.·.1: , IC, 
~· 
1 
:'"./ Dlt..ii.l t'e.. 
l 
l I 
' ·.1'.: ._.·-~-· .... -. -..... ·· 
. '··';. : (.. .. 
~~ 
__ , ... ----
... _ .. _, _________ --------.- ---- .~----·-----·------· 
-------····--·----·-·- .. ····- -···••" 
/
• ) I ,· I I ~-. . -,.-... .r; 
· ·· · ,'I .,.-_.·--. ,.-,,··;-;. .SU1 i 1 -~ 
: _ • ., : J • .' • J ·-· :_.. "-"' 
, • .., ~r - _, .. / •• ~ Li ..r.<· ·"Y'l rde 
··-·j···- ; .. ), .• ~... .. ,,,o._ ... 
I 
?)t,! 
i 
\ ' {(t::; d i /l,l) I' 
:'5t.rr. e 
.?.: Cot ~5 
______ . __ .......;. __ . ______ _ 
·-r -
I ····--
.. ·-·------- ............ ·----·----- ·---------- -----· -·------··-'""--···-~··---- ---·-... ·--·-M-.. 'Wo'--oo-.---···~ -··· ... , 
··- --------..... , ____________________ . ________ _ 
---·------·-·----·----.. --. ...... -----·-·· -- ... 
/j 
\''' . 
· .. ! Cl 
., :.l 
_ ...... ..-..-.-...-
, . 
~ 
., 
' L\ 
__ 5 
r I 
··. 
-·· 
-:: ___ './ __ _ 
4-
,;_:]__ 
.. !.). v 
5 
' 9 
·' 
)·~ ~-I-~ 
~ 
X-~-
7 
7S~~ 
'-3 
v· 
"' ~--
<;;>?.., 
~, . .1. __ 
3 
x'-6 
'·--
tf 
'h__.£__ 
4 
X ;1. 
---
~x:3 ':: 
3x'i -
' 
!.f 'i.t./- ·-
-
~'/..::1. -:::: 
a-1.. X '1 :: 
5xc; -~. 
~x(c 
-
7 x5-
I I \[ 5:. If 
" 
7 )( ;J ::.. 
..... )(, ;:::: -o< ., .,I -
y. ""'. ~ 
c;xs :: 
5XI -
SX4·::: 
3 ~{ 1 -
·
11 X. (o 
8x~-.:.. 
0 f ·~-() ,:. ..::; -
c- '>~ g :: 
~'}f::i'-
... ~ " ... _,-
' ~,.: ') :·· ·~~~ .. ~; ... ~ ... ' I I .·',\::.>1.;{ !,~, .;.~ -~· ·-,,·(~. (7; s ";' i 
: : 
. J··-; C?l~~ \/ -i·-,l'~: t··· (~).: ,_) ~~ 
a (: l'l /~;. -: -~- :~ .. , 
, ... : ·,..~r I. .--
·"' l t..-1 I;,,-;_ ·-7t:>,·. (' 
,, 
·" . ·--·- ... 
.. -~ ···---~-- ... - ·-~ .... ·--·· .,._. ·----- --.. ---------··-·· .....--
----- ·-··-··· .. -·-·-
_,.._ .. x'--
-····------,.. ....... - .. - .................. --· 
/:;' f t •:. t:?., d ~·j rea-d lilq al'ifhrneh6 ond 5pe Jhng pope y..:s /~:--· t:J,:::, c.ro.f 100 ....,;) on all #'}:ee.. fOr '7 dac..ts? hDu.J 
!tY;. . ..::~ uJo·~ ·d she have 9oiten: ....., 
.·'::rt.,ve: l:·y acJJ,)I.J : )( --= -
··----- --·- _ ......... .. .. __  ..., ____________ _ 
· .. ·~ ··· ·. ~~· :::, tJ} b er ·~·· •.• 1 1 ~- -, n·e ou rn 
,·;,t.:.h: .. ·te On() prove 
I 
.:· •') '.( 
~---·-- --~ ....... ··· ~ ..- ............ ----- -------:----------·-~-------·----- ·· ·- -
, . ' :. ;;·::; .... :J., :;J 't'. .t'1 h·(_" .... ,.f .f.() r •'/'Y""\ 
·- · ( • ' \.. . 1 ,• f ! ( , . ._. t '- t.. - I I W~,,· +e·· . .IJ'JP h , .. ~, -· /·,, -!-~,,. ~---- .. r / '(_.J { / "'( _.,. t..,J/ .~ '-' • • 1 .• 
.. --.. -- ·--·-- ---··-,-··-- -----------r- __ _,.. ____ ·-······.- .... ___ .. 
. : 'i.f. ·- ·-··-·· \ .:7X q ,: - l ,;/.X&" - .J- I ~· ~r. 
i j . . . _____ _l_~ ______ j .~~- .. -
··--··-·--·1 . .. .. ,________ .. ----.. --- ----~-,. 2 .·, ! s ·tq = l3X3=- ,:; v ,. 
: t vQ •.f/.:., )':·( 
i I .:_._g_ ~~- .... " '· -
/"• ... 
( , .... 1 
.... >. f 
I I 
, I 
....... ·- ··--·-- ... ·------~-: ··-·--,.., ·---ll.---_g----:-· _  LI --r-----t~-----...j ,_....._. 
;~:,- 'i ~·" · ·..:. 0 1 X '"'} "!:. )( .,.( -=:. --. 11,' !..1 . r'~• q 
. . ":. ~o·"'. ·~ ~., ... -- a ._ ,, T I 
! I --- I 
i I I ! ' 
l _j_ ____ / -. --·--·------· ·:::==.::====~,~---.. ---·-·- Fl - I ---i----·-----··•" -·· 
--·-·-------.. .. - .. ____ --·------ l 
- ··--==-·-==::::*'""-*'"=:::::::==-·-==~=---- i J~.----------·-- ! ---~--·-·-.. ___ _ 
·-- .. ~-····- .. --·-··--· .. --.. ~ . 
t--.. --·-: ......... _. 
,·-~ r., 
------....... - .. 
' .. 
:.:. , . : ·~ :· .. ·;· .. ":- r; ~ ,,..·: ·::.: ('_:,_'('j•·,-~,·f~ h,• .....,-...... ~ . .... ' I .. ; ... '.. , .. ~! .... ' 
.. ~~----~ - ; j-'; ... ~-t:/){.i C:.-' .... .r-rr?s 
....... / 
, . . ·
I' 
·' :.,.J j' .. 
...•.... --· ··--- ··----~---- ··---·------- ·----------------~----·-- · -·· " --- -·- -· -
--. 
'· ~-:.:· i ;.:~.1 ~;:. 
5 five Qeof 
have ·fo pa:l? 
I I . 
! -.f 1"\ ( . j 
I ./ ..... L·•-· 
·----------.. -....... 
(\'Unfr.:J ~cho.o_J,, -jJ--,ere were .J./. r.dassroorn .. s. It}·;;:,·:·,·--.,.,. 
• -:.~,_~I(: 1 a. h/!t:Jren. J-low mao':} cl·nidren were H~e;-t.:. 1 .. 
-.. ·• ,i, - I _::? {)-"''I"" ll ., . , .. 
;::_-;,.. • . ,.") (.)(, ·, )( - :; ~ I • -' • ..... . ' : , v 
-- ............. ---·-------. .. --- ·-·· ·---~---··- --·-------------·--------- - ....... . 
: '} •. .r ·.. b I f' f q .,.., 
' ~ ' 'I ~;, ..... : t.) ~j :' • f )('Q ,-t_".>r() -ro r . W() ...., 
I ; ' 
are 
-
·----·---- - -....... -· 
·---- --------- ·----·----------.. ·--·----- .......... . 
.... ··--·- -------.. --··--------------------·-- - -------- -.. --·-- - ~-·-··-
. --------·-----····--- ---------- --------··------·-------·---·-----·-·----- "- ... ·-
Qf!.d.til.!J-
1 -·----·-------- ··--·--·-· ..... 
13)/.fl= 
I ; 
--· ... ··-------·"·---------1-l --------1-------------f-· ---
\ 
1 s X 5""-:: ---- I cJ 
1 x5 · I)(J r-- ' , 
. ~ I 
.......... ~---+--·-·--·- ~--+-----·---·-···~~- ---!-------~·· --- ·- --- . 
It ~ ' • 
t 3 ,-~ · "' J 1-/-~ · c<Y..<=J'l~ " . ~\' '1.2 1 ~ 4-
..._; i 1-----~ 
-·- ' t I I ~ 
\ l 
,- J .. 
• ~~.... I' I 
-----· --···-··-1-~1---
-
-#"00,_.,...._ .. 
i 
; I" ; .-.·: 
~ j }--·-~ ~.:,;_ 
...... 
·-
.~ .t~J 
'a .• :0. t • • 
·-·. , ... 
r : ~ 
t • 
'",'()( r ,I 
. ' j: :· .. .. ,·,.. ,, ...... ' 
. ~· . I(. i ~! ~· ~ t.~ : 
· .... " -- .. - - .... · --~-~-- ··---- -------------
.~. -:.: 
: • ••••• _., "l, 
·' .. ··.· ... 
: ' 
... : : ; j _1 
;_liC,: 
\' :. 
·:.J' 
. ~· 
-fries. J-louJ many ·!-J;.rnc:.; 
.I L___ J. ? 
11'" oa ske 's . ·- t.. 
.. -,. .. .......,._ 
---------------·------------·-··-~---· ·--- -· .. 
s 
+o 
paclt..ages 
<"lQI ''F 
""' ·-1. ...~ ~ ~ _, ._ -- __ t.,.......,. 
~ --~~ •• O ~oA••--~- • ..- .. --~.,, ...... _, __ .,. ____ 00 ____ 00--
------··-----------· 
...... 
·:- .-. '~ == 
-------------~-----· . 
----·------··--- ---------- ----------------------------·-------------·-·-
- ·-· -
I ,. 
1·;·:3 
~ A---
1 
' J.j. I . 
~h 
3 
7 
____ .._ ______ ......_._~::------r·· -~- . 
J f. ._ ~ I . ~)'. 
--...... I 
1 
I~ 
I 
J:"'r 
l ~­
i 
-.. ""'" 
u..>h ;:.,:;;5 , i ·e J~ u .;d .· ... 
· 1.:'),~;,~· · J 1 e.:: ;..,. ·-1 · ; !...; - U i) rc. · i~ t..ucr ()e I ,., I t,(.) V.) 
Prove b!:l ... tD'drog.· 
... -·--·-·p--·------- ___________ , _________ --
... :'· tf; o ·ranged marbJ~.s 1n 9rwps of .3. 
- ~;,~ :u.'):.:;) no~.-c..J man'j marbles were ../--here~ 
·:·:··:'~:) o otc lure: 
..._ ..... - ... -.... \ ' 
.. ,f' s,·;e ha ·, 
- ";/.- - -p ... 
·---. -····- ------------------------------~· .... . 
,.-.. • 1 I I h+ 
· r·-- -... · .... - ' • · •' 
. ·: . ·-:··'· , , , • , 1 Dou .9 ~ bD:tcs of !Ish ..s-1-Jcks. Eac/-; bo . : · 
. •. ' . .'; ·:· t.. .-... 1. .... J_ <:- H' I ' 
, • .. ~·'' \ ,:--:> 1 (_,c, •. ,.> , Ot,t..~ man:J u.;ere +here fn aiJ.? 
___. x . -........ . ' 
. ·:. 
-·--· -·-· --·--~-·------------------------·-.- ... 
· },·,";:. .. ,·~ .~-!-r. -~u ~;1,..· 0 J·ve !'J 1c:: are ~ '·' • ~ ,. ·~ . _.} . (,i + ..:I wJI __ , 
. - -· .. · ·-..-~-.. -------... ---------· ----------------·--·~ --
-- -· ............. - .... -----~--------·--------· 
----·-------·--· . 
··--·-··-""·-··---·--··-----------------------·· - - ...•.. 
··----- ---··--· -·--·- -----------------...,.....---·------ --· ... --- ·--· ---·. -··· 
:?. 
.. : /.-. 
·. . . ~ 
'1 
... ~ 
-! .5~ 
j 
_x 5 
,, 
~! 
"\( r-; 
_.;.._ • ..!....... 
-'l •.. 
5 
ft." 
9 
i{,;l 
Jl..x4--= 
j)(;l-.:: 
11->t" = 
51.8: 
t)y..C'J= 
.:lxs: 
..1 X 7 '::! 
gi( 3 -
-
~ 'f... to ::. 
7 '/. ~ ~ 
-
-
-
-
--
-
-
-
5 \1 J.i. -/\ I - -.-.. ..... 
3~R-=-- . 
:J. '1. ,.., -:. ·- " 
L/-Y.C=-
SY.r-i-= ........ 
'1 ,i( ~ -:; 
3 )( q -
7 'j..5-: -·-· 
'.-
"· 
.,-: 
' : .. i 
·' 
I l . ;· 
·.- ' . 
·-: l 
',. 
' 
' } .. . (~ ~ ,-• ., __ . 
-~· 
---- , .. _, _______ .. ____ ...... ______ _ 
·------------ -- .. 
.····. 
~·: . " 
'' 
'· . 
I . .- --~ ·.·) /t ' 
:/ ·' ''. ,., 
cle:":J 
- · y. 
-
. --------- ------------------ ------- ---·- -·-
I ::· '•~} 
I 
'.-< : ·. ···~) s .. t t l [ O J Jl nc 
I 
! ; · .. 
_} :i ;;:;· .. /; 0 .' 
'-· 
-;..;. ·_ -·(:' . ~ 
. ~': . ' 
_ ..... _ .. .. -~ .. ·-·-... ··--.----·-·--------·-- · ..
_.., ____ _ 
!''/('I· / () l.- •• r ~.; r 
, ! j-/ I) !. , _ _.1 
-.. --..... ... 
} 
C"· .... 
- - - --,------"·------·--··-l ·" 
...... ~.:. 
'./ .... 
:. I I -·- ··-
~ 
____ J.___ ---
!1 ) I '• - ~·;~ _. . !- ' ·--
! 
I 
----·-------·-··,1·--_.r:-"""')~--~--- . - .. 
A- X ---.;, ::; .) - '1-. q 
··- -
, I 
_r-.--::-:-: or t"ons~ d 
-~ 1"~~ 11"'l ~'\ d'! e () 1 0t 
t ;:._..,--e., . 
. .,..~ ":~ . 
• I c...~ I 
• •. 
0 \);;-... 
~-
·----·-- . ·-:---
-, .. ·, ct 
-·---....; ·- . 
. J I 
\"·~·'""'(_,., \::: :-.. 
.. 4 __ _
. :;__ ___ _ 
( 
. ,.._ 
~ (.; . 
\..:_ {' <.' ( • I' ( 
I < 
.'; · uu. C . 
-- ··-· ··--·- ·----.. - ·-·- -- ----~------ ----- ----· ··-------
-~·o-:u 
·-·- ) 
\' 
·1.,<;.( "\ ,_ c.!: .'> 
-----------
- --- ...... ---- _, ____ _ 
or, e. 
-·· 
---------------· --------- ·---- - --
---·-· ..... ------------~-------------- ------ -------------
F) X -· .. 
.._, . .1:) 
J.l.. v ,., -
. i'- r ~. 
.:,} f ~ ,. 
-~ . ?., :: I ' ... 
:,· . ,. 
f• 
!) :: 
s 
' ( 
·r 
'·' 
.':.~. 
'7 
I 
... . 1 
..... 
. ---· 
'1 
' ...., 
'/. ' . 
. ;..~ . 
I 
: .. 
.r 
' Y. -~.:..... 
